Atomic and magnetic order in Mn(2)Pd(3) by Krén, Emil et al.
ТК 25.5(2
ATOMIC AND MAGNETIC ORDER IN Mn2Pd3
E. Krén, G. Kádár, and T. Tarnóczi
HUNGARIAN ACADEMY O F SCIENCES 
CENTRAL RESEARCH INSTITUTE FOR PHYSICS
BUDAPEST

ATOMIC AND MAGNETIC ORDER IN Mr^Pd^
E . Krén, G. Kádár and T . T arnóczi 
C en tra l R esearch I n s t i tu te  fo r  P h y s ic s ,
B udapest, Hungary
A b str a c t . The e x is te n c e  o f  ordered Pd atoms w ith in  th e  Mn s u b la t t ic e  has 
been e s ta b lis h e d  in  a n tiferro m a g n etic  MngPd  ^ o f  CuAuI ty p e  and 
i t s  e f f e c t  on th e  N éel tem perature has been in v e s t ig a te d .
Manganese form s w ith  N i, Pd, Rh, I r  and Pt in fe r m e ta ll ic  compounds 
o f  ordered CuAuI type w hich  are s t a b le  in  w ide ranges o f  co n cen tra tio n  and 
tem perature [1 ] .  They a re  a l l  a n tiferro m a g n etic  having th e  same b a s ic  mag­
n e t ic  s tr u c tu r e , as determ ined by neutron d i f f r a c t io n  in  MnNi [2 ] , MnPt t i l ,  
MnPd [4] and MngPd  ^ [5] • In  th e  n o n -s to ic h io m e tr ic  a l lo y s  th e  atoms o f  th e  
e x c e s s  component are , g e n e r a lly , d is tr ib u te d  randomly on th e  s u b la t t ic e  o f 
th e  o th er . On ann ealing  a t  45o°C, an u n sp e c if ie d  secondary order w as, howev­
e r ,  observed by X-ray d i f f r a c t io n  in  th e Mn-Pd system n ear  IfagPd^ com posi­
t i o n  [6 ] . Owing to  t h i s  o rd er in g , f i r s t ,  th e  tem perature a s so c ia te d  w ith  
maximum s u s c e p t ib i l i t y  s h i f t s  to  h ig h er  or low er  v a lu e s , depending on th e  
Mn co n cen tra tio n  being l e s s  or more than 38 atom ic^ , seco n d , th e  s u s c e p t i ­
b i l i t y  in c r e a se s  by an order of magnitude and becomes dependent on th e  f i e l d  
s tr e n g th  [ 6 ,7 ] c
' In  order to  e s t a b l is h  the' c r y s ta l  and m agnetic s tr u c tu r e s  in  
Mr^Pdj annealed  a t  45o°C, m agnetic s u s c e p t i b i l i t y  and n eu tron  d i f f r a c t io n  
measurements were perform ed. The sample was prepared from 99,9 % p u r ity  
m eta ls  by m e ltin g  in  argon atm osphere. The in g o t  was f i l e d ,  then ann ealed  
a t 45o° C f o r  10 days. The Mh co n cen tra tio n  was 4 o , l  atomic% accord in g  to  
ch em ica l a n a ly s is .
At room tem perature th e  neutron d i f f r a c t io n  p a tte r n  showe r e f l e c t ­
io n s  c h a r a c te r is t ic  o f CuAuI type atom ic and MnNi type m agnetic o r d e r . In 
a d d it io n , some weak s u p e r r e f le c t io n s  a lso  o ccu r  which can be indexed in  a
ч
doubled u n it  c e l l .  These s u p e r r e f le c t io n s  are assumed to  he n u c le a r , s in ce  
th e  form f a c t o r  would ca u s- a la r g e r  decrease f o r  m agnetic r e f le c t io n s  at 
h ig h  a n g le s . This i s  an in d ic a t io n  o f some order in  th e ex cess  Pd atoms 
w ith in  th e  Mn s u h la t t ic e .  The u n it  c e l l  o f CuAuI type and th e  p r o je c t io n  
o f  the c e l l ,  doubled in  tb ree  d ir e c t io n s ,  on th e  Cool) p la n e  are shown in  
P i g . l .  The Mn s i t e s  are numbered by 1-8  and 9 -1 6  in  th e p la n es  correspond­
in g  to  z=0 and 1, r e s p e c t iv e ly .  The measurements are com patib le w ith  the  
ex ce ss  Pd atoms p r e fe r r in g  e ith e r  s i t e s  1, 5 , l o ,  16 or 1 , 5 » 12, 1 6 . To 
d ec id e  betw een th e two m odels, th e  d e te c t io n  o f  a d d it io n a l weaker r e f l e c t ­
io n s  would be req u ired , p o s s ib ly  on 3 in g le  c r y s t a l .  E ith e r  model i s  a sso ­
c ia te d  w ith  Mn^Pd  ^ / 37,5 atomic% Mn/ com p osition .
The tem perature dependence o f the ( lo o )  m agnetic peak in t e n s i t y  
y ie ld s  TN -^-370+10° C /curve A, F ig .  2 / .  Annealed a t 600° C fo r  some m inutes, 
th e  a d d it io n a l r e f le c t io n s  van ish  and T  ^ s h i f t s  to  34-0+10° C/curve В / .
During th e  measurement th e  n u c lea r  r e f le c t io n  ( o o i )  was con stan t in d ic a t in g  
an unchanged primary CuAuI order /c u r v e  С /. For rea n n ea lin g  at 450° C the  
a d d it io n a l r e f le c t io n s  reappear. The m agnetic s tr u c tu r e , which íb  th e  same 
as in  MhPd [4] withyUMn=4,3 + 0 ,3yu-g a t 20° C, i s  not a f f e c t e d  by th e  order­
in g  o f th e  Pd atoms.
The s u s c e p t ib i l i t y  r e s u l t s  of F ig . 2 are in  agreement w ith  thoee  
o f [ 6 ,7 ] .  I f  th e  secondary order e x i s t s  /cu rv e  1 / ,  th e  s u s c e p t i b i l i t y  i s  
h ig h er  and th e  tem perature o f i t s  maximum i s  low er than th e  va lu es w ithout 
t h i s  order /cu rv e  2 / ,  I t  i s  seen  th a t  th e tem perature a s so c ia te d  w ith  th e  
maximum in  curve 2 corresponds to  Tjj  ^ determ ined from curve B. The maximum 
in  curve 1 , however, does not rep resen t th e TN of th e  ordered p h a se . The 
v a lu e  o f Tjj 2 i s  agreement w ith  [6,71 b u t, perhaps due t o  a d if fe r e n c e  in  
co m p o sitio n , lower th a n 'th a t  o f [51* The s h i f t  o f TN during the secondary  
ord erin g  may be a t tr ib u te d  to  a change in  th e  l a t t i c e  param eters. I t  cannot 
be e s ta b lis h e d  from p re se n t measurements w hether the in c r e a se  in  s u s c e p t i­
b i l i t y  i s  in h eren t t o  th e  secondary ordering.
The authors are in d eb ted  t o  P ro f. L. P á l fo r  h e lp fu l  d isc u ss io n s  
and to  G. Konczos f o r  preparing  the- sample.
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U nit c e l l  o f  CuAuI typ e and p r o je c t io n  o f th e  e ig h t f o ld  c e l l  on th e  
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V a ria tio n  o f m agnetic s u s c e p t ib i l i t y  and neutron peak i n t e n s i t i e s  w ith  tem 
p era tu re . Curves A and 1 are tak en  in  th e  p resen ce , curves Б and 2 in  th e  
absence o f secondary order
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